Purification of particulate malate dehydrogenase and phosphoenolpyruvate carboxykinase from Leishmania mexicana mexicana.
The particulate activities of Leishmania mexicana mexicana amastigote malate dehydrogenase (L-malate:NAD+ oxidoreductase, EC 1.1.1.37) and phosphoenolpyruvate carboxykinase (ATP:oxaloacetate carboxy-lyase (transphosphorylating) EC 4.1.1.49) have been purified to apparent electrophoretic homogeneity by hydrophobic interaction chromatography using Phenyl-Sepharose CL-4B, affinity chromatography using 5'AMP-Sepharose 4B, and gel filtration using Sephadex G-100. Malate dehydrogenase was purified 150-fold overall with a final specific activity of 1230 units/mg protein and a recovery of 63%. Phosphoenolpyruvate carboxykinase was purified 132-fold with a final specific activity of 30.3 units/mg protein and a recovery of 20%. Molecular weights determined by gel filtration and SDS-gel electrophoresis were 39 800 and 33 300 for malate dehydrogenase and 63 100 and 65 100 for phosphoenolpyruvate carboxykinase, respectively. Kinetic studies with malate dehydrogenase assayed in the direction of oxaloacetic acid reduction showed a Km(NADH) of 41 microM and a Km(oxaloacetic acid) of 39 microM. For malate oxidation there was a Km(malate) of 3.6 mM and a Km(NAD) of 0.79 mM. Oxaloacetic acid exhibited substrate inhibition at concentrations greater than 0.83 mM and malate was found to be a product inhibitor at high concentrations. However, there was no modification of enzyme activity by a number of glycolytic intermediates and cofactors, suggesting that malate dehydrogenase is not a major regulatory enzyme in L. m. mexicana. The results show that these L. m. mexicana amastigote enzymes are in several ways similar to their mammalian counterparts; nevertheless, their apparent importance and unique subcellular organization in the parasite make them potential targets for chemotherapeutic attack.